The effect of hypothermia on the expression of the apoptosis-regulating protein Bax after incomplete cerebral ischemia and reperfusion in rats.
This study investigated the effects of hypothermia on apoptosis-regulating proteins in a rat model of incomplete cerebral ischemia. Twenty-seven fasted male Sprague-Dawley rats (300-420 g) were anesthetized, intubated, and mechanically ventilated with 2.0% isoflurane and N(2)O/O(2) (FiO(2) = 0.33). Catheters were inserted and cerebral blood flow velocity was measured using bilateral laser Doppler flowmetry. At the end of preparation, the administration of isoflurane was replaced by fentanyl (25 microg. kg(-1). h(-1)). Animals were randomly assigned to one of the following groups: group 1 (n = 9, normothermia), normothermia (37.5 degrees C) during ischemia; group 2 (n = 9, hypothermia), 34 degrees C pericranial temperature during ischemia; and group 3 (n = 9, sham-operated animals), normothermia, no cerebral ischemia. Ischemia (30 minutes) was produced by unilateral common carotid artery occlusion plus hemorrhagic hypotension (mean arterial blood pressure 30-35 mm Hg). Arterial blood gas tensions and pH were maintained constant. Four hours after 30 minutes of incomplete cerebral ischemia, the brains were removed for determination of the expression of the apoptosis-regulating proteins Bax, Bcl-2, p53, and Mdm-2 using immunofluorescence and Western blot analysis. Four hours after cerebral ischemia there was a significant increase in the expression of the pro-apoptotic protein Bax in normothermic animals compared with hypothermic (85-260%) and sham-operated animals (60-190%). The proteins Bcl-2, p53, and Mdm-2 showed no statistically significant differences between the groups or between the hemispheres. In conclusion, hypothermia during ischemia decreased Bax protein expression that is associated with programed cell death. This suggests that neuroprotection seen with hypothermia may be related to a reduction of pro-apoptotic events.